Inorganic arsenic is naturally occurring in groundwaters throughout the United States. This study investigated arsenic exposure and self-report of 9 chronic diseases. We received private well-water samples and questionnaires from 1185 people who reported drinking their water for 20 or more years. Respondents with arsenic levels of 2 µg/L or greater were statistically more likely to report a history of depression, high blood pressure, circulatory problems, and bypass surgery than were respondents with arsenic concentrations less than 2 µg/L. (Am J Public Health. 2004; 94:1936 -1937 Inorganic arsenic is commonly found in groundwaters throughout the United States. In October 2001, the US Environmental Protection Agency reduced the maximum contaminant level drinking water standard for arsenic from 50 µg/L to 10 µg/L. By 2006, all public drinking water supplies in the United States are required to comply with the new standard. This new standard is based on existing epidemiological evidence documenting the association between arsenic exposure and cancers of the lung and bladder. The health effects associated with inorganic arsenic exposure are numerous and include basal cell cancer of the skin; tumors of the bladder, kidney, liver, and lung [1] [2] [3] [4] ; blood vessel damage 5 ; peripheral vascular and cardiovascular disease 4,6-8 ; numbness in the hands and feet 9, 10 ; and diabetes mellitus. The principal objective of this research was to evaluate the prevalence of 9 different chronic diseases in adults who drink water from privately owned wells in the at-risk area.
METHODS
Between July 2000 and January 2002, 19 townships in the arsenic-contaminated area sponsored well-water testing programs to promote arsenic awareness and remediation options. All township homeowners were eligible and encouraged to obtain a wellwater sample kit from the local town hall. A survey, which contained questions about lifetime residential history, usual drinking water consumption, use of water-treatment systems, and family health status, was included in the kit. The homeowners' collected water sample and completed surveys were returned to the town hall for analysis. All the surveys were returned before the homeowners received the results of their water tests.
At the completion of the awareness campaign (approximately 1 month after all samples were returned), homeowners were invited to an informational meeting at the local town hall. During this meeting, they received the results of their well-water tests and were given the opportunity to ask state experts questions.
Data from the surveys were analyzed with SAS, Version 8.2 (SAS Institute Inc, Cary, NC). Arsenic water concentrations were grouped into 3 strata (< 2 µg/L, 2-10 µg/L, > 10 µg/L). Analysis was limited to those aged 35 years or older who reported drinking their well water for 20 or more years. To evaluate the magnitude of any association between arsenic water concentrations and chronic disease status, multivariate logistic regression was used to calculate adjusted odds ratios (ORs) and 95% confidence intervals (CIs).
RESULTS
The mean age of the 1185 respondents who met our inclusion criteria was 62 years (SD = 12 years). The respondents reported drinking their well water for 20 to 83 years (mean = 30 years; SD = 10 years). The arsenic water concentrations ranged from 0 µg/L to 2389 µg/L, with a median of 2 µg/L. Most (84%) of the water samples had arsenic concentrations of 10 µg/L or less.
The results of the logistic regression analysis are shown in Table 1 . Individuals with wells in the mid strata of arsenic concentrations (between 2 µg/L and 10 µg/L) were significantly more likely to report having depression than were respondents in the lowest strata (arsenic concentrations < 2 µg/L) (adjusted OR = 2.74; 95% CI = 1.14, 6.63). Additionally, respondents with wellwater arsenic concentrations greater than 10 µg/L were significantly more likely to report having had cardiac bypass surgery, high blood pressure, and circulatory problems than were respondents whose well water had arsenic concentrations less than 2 µg/L.
DISCUSSION
Our study is consistent with other studies that have found an association between arsenic exposure and cardiac disease, 4, [6] [7] [8] 17 but the association between arsenic water concentration and depression is novel and stated that acute toxic exposures to inorganic arsenic have been shown to lead to emotional lability and memory loss. A mechanism of action has not been identified, but perhaps long-term exposure to arsenic may interfere with the neurotransmitters associated with depression. Mechanistic research into effects on the brain and mental development is needed to understand the role arsenic may play in the development of neurological disease. Caution in interpretation of our results is warranted because the health data are selfreported and not verified by medical record review. Also, we did not know the arsenic levels in the homeowner's drinking water over the entire period of more than 20 years or how much arsenic was actually ingested. We assumed that our arsenic water concentration strata assignment was a reasonable surrogate for exposure and would have remained constant over the period. The possibility of other co-minerals and metals in the water samples contributing to health outcomes was not evaluated.
